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122Inﬂuence of computed tomography angiography
reconstruction software on anatomic measurements
and endograft component selection for
endovascular abdominal aortic aneurysm repair
Matthew A. Corriere, MD, MS,a Arsalla Islam, MD,a Timothy E. Craven, MSPH,b
Thomas D. Conlee, MD,a Justin B. Hurie, MD,a and Matthew S. Edwards, MD, MS,a Winston-Salem, NC
Objective: Three-dimensional (3D) centerline reconstruction of computed tomography angiography (CTA) images per-
mits detailed anatomic characterization of abdominal aortic aneurysms and facilitates planning of endovascular repair.
Although several programs for 3D CTA reconstruction and measurement are available, direct comparisons have not been
published, and reliability between software platforms has not been characterized. We evaluated agreement between
anatomic measurements obtained from 3D CTA reconstructions using three commercially available software programs
and characterized concordance between the programs for endograft component selection.
Methods: Images from 92 CTA studies performed before abdominal aortic aneurysm repair were reconstructed and
measured using three different software programs: independent reconstruction with proprietary software (Preview; M2S
Inc, Lebanon, NH), surgeon-based reconstruction with proprietary software (AquariusNet Thin Client; TeraRecon Inc,
San Mateo, Calif), and surgeon-based reconstruction with open-source software (Osirix MD; Pixmeo, Geneva,
Switzerland). Agreement between outer wall diameter and length measurements obtained from centerline reconstructions
created with each program was evaluated using scatter plots, intraclass correlation coefﬁcients, and Bland-Altman plots.
Concordance between aortic and iliac endograft component diameters selected from measurements with each program
based on published instructions for use was examined using weighted k statistics.
Results: Diameter measurements were generally similar between programs. Mean diameters at all locations were within
#1 mm of one another, and mean length measurements were within#10 mm of one another for all pairwise comparisons.
Intraclass correlations coefﬁcients between programs for diameter measurements were comparable between programs
($0.82 for all diameter comparisons and $0.88 for all length comparisons) and indicated good correlation. Pair-wise
comparisons indicated similar rates of identical and adjacent size endograft component selection without an obvious
trend toward superior agreement for any two programs. Rates of identical proximal endograft diameter selection ranged
from 46% to 59%, whereas 89% to 100% of proximal endograft diameters selected between programs were within
one adjacent (smaller or larger) size of each other. For iliac endograft selection, rates of identical component diameter
selection between programs ranged from 36% to 69%, and 58% to 99% of selected iliac endograft diameters were within
one adjacent size.
Conclusions: Outer wall diameter and centerline length measurements obtained from 3D CTA reconstructions demon-
strated good correlation between imaging analysis software programs, and graft diameter selections based on these
measurements were reasonably similar. Comparable 3D CTA reconstruction measurements can be generated from in-
dependent and surgeon-based approaches using proprietary and open-source software, and the selection of a method to
interpret images for endograft planning can be individualized according to operator experience and available resources
while retaining sufﬁcient accuracy. (J Vasc Surg 2014;59:1224-31.)the Department of Vascular and Endovascular Surgerya and Depart-
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4Computed tomography angiography (CTA) has estab-
lished reliability for anatomic evaluation of abdominal
aortic aneurysms (AAAs) and planning of endovascular
aneurysm repair (EVAR).1-3 Three-dimensional (3D)
CTA reconstruction based on centerline ﬂow lumen iden-
tiﬁcation has been widely adopted for EVAR planning since
its introduction. This method is generally preferred over
use of plain axial images because it reduces the inﬂuence
of vessel tortuosity on diameter and length measurements
and decreases intraobserver variability.4,5 Similar reliability
advantages of 3D CTA over digital subtraction angiog-
raphy have also been described for aortoiliac length mea-
surement.6 Although multiple software programs allow
3D CTA reconstructions from axial images, these programs
may vary considerably in cost, availability, and licensing; in
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related inﬂuences on endograft component selection for
EVAR are unknown. To evaluate inﬂuences of reconstruc-
tion software on anatomic measurements and endograft
component selection for EVAR, we directly compared
length and diameter measurements obtained from 3D
CTA reconstructions created from pre-EVAR axial CTA
images of patients treated at a single institution using three
different software programs.METHODS
This research study was conducted with approval from
the Wake Forest University School of Medicine Institu-
tional Review Board. Patients undergoing EVAR at a single
institution were identiﬁed from an operative registry, and
100 patients who had preoperative 3D CTA reconstruction
images created using Preview software (M2S Inc, Lebanon,
NH) available for review were included. Availability of pre-
operative Preview 3D CTA images was used as the inclu-
sion criterion because 3D reconstructions for this
program are created off-site by the software company and
charged on a per-case basis.
The 3D CTA data sets used for reconstruction in
Preview were imported from a Picture Archiving and
Communication (PACS) system into two additional
programsdAquariusNet Thin Client (TeraRecon Inc,
San Mateo, Calif) and Osirix MD (Pixmeo, Geneva,
Switzerland)deachofwhichwas used to create an additional
3DCTA reconstruction for each patient by two independent
clinician reviewers (J.H., M.C.) who perform EVARs and
have practical experience with 3D CTA centerline recon-
struction and interpretation for procedural planning.
Physician-generated centerline reconstructions created
using Osirix and Preview were evaluated in straightened
and curved multiplanar reconstruction views and manually
adjusted, as deemed appropriate by individual reviewers,
before measurements were obtained. Centerline recon-
structions for Preview were created by the vendor and
measured without modiﬁcation by the readers. To mini-
mize bias, reviewers were blinded to each other’s measure-
ments, used separate data collection forms for each
program (to avoid comparisons with their own prior mea-
surements), and completed measurements for all patients in
one software program before moving to the next (to mini-
mize potential for recollection of speciﬁc measurements).
The following measurements were obtained for each
patient from each of the three 3D CTA reconstructions
stored in separate data sets: major axis outer wall diameters
(aorta at the level of the inferior renal artery, aorta 15 mm
distal to the inferior renal artery, bilateral common iliac ar-
tery diameters at the sites of anticipated distal seal [imme-
diately proximal to the iliac artery bifurcation], and
minimum ipsilateral iliac artery diameter from the level of
the aortic bifurcation to the external iliac artery at the level
of the inguinal ligament) and centerline length measure-
ments (inferior renal artery to aortic bifurcation, inferior
renal artery to bilateral internal iliac arteries).To evaluate agreement between programs for endo-
graft component selection, aortic and common iliac mea-
surements of the outer wall diameter from each 3D CTA
reconstruction were used to select corresponding aortic
and iliac endograft diameters for EVAR based on the man-
ufacturers’ instructions for use for two commercially avail-
able devices, Endurant (Medtronic Inc., Minneapolis
Minn) and Zenith (Cook Vascular Inc, Bloomington
Ind), both of which recommend use of outer wall diame-
ters for graft sizing. Proximal aortic (main body) endograft
diameter selection was based on the larger of the two aortic
outer wall measurements (at the inferior renal artery vs
15 mm distal to the inferior renal artery).
Descriptive statistics are displayed as mean 6 standard
deviation for continuous variables and as number (%) for
categoric variables. Agreement between diameter and
length measurements obtained from different programs
was evaluated using pairwise scatter plots, intraclass corre-
lation coefﬁcients (ICCs), and graphic comparisons as
described by Bland and Altman.7,8 Within-reader and
between-reader agreement for continuous diameter mea-
surements was assessed using ICCs.9 Agreement between
programs for diameter-based endograft component selec-
tion based on instructions for use was evaluated using
weighted k statistics. Categoric agreement between pro-
grams was analyzed separately for each device due to
product-speciﬁc differences in component diameters and
sizing cut-points. Statistical analyses were performed using
SAS 9.2 software (SAS Institute, Cary, NC).
RESULTS
Preoperative Digital Imaging and Communications in
Medicine (DICOM) images (National Electrical Manufac-
turers Association, Rosslyn, Va) from 100 EVAR proce-
dures were evaluated; of these, eight were excluded due
to inadequate image quality, repair for indication other
than an infrarenal AAA, or repair inconsistent with instruc-
tions for use for either device. The remaining 92 preoper-
ative CTAs were included in the analysis. Patients were a
mean age of 72.7 6 9.5 years; 94% were male, and 94%
were white.
Mean 3D CTA diameter and length measurements are
reported in Table I. Diameter measurements were gener-
ally similar between programs, with mean diameters at all
locations within #1 mm of one another, and mean length
measurements were all within #10 mm of one another for
all pairwise comparisons (Table I). Between-reader and
within-reader correlations for continuous diameter mea-
surements were 92.2% and 97.6%, respectively, and did
not vary signiﬁcantly between software programs.
Pairwise plots by program for aortic and iliac artery
diameter measurements are displayed in Fig 1 and Fig 2,
respectively. ICCs between programs for diameter mea-
surements were high and comparable between programs
(ICC $0.82 for all pairwise comparisons). Pairwise plots
by program for length measurements are displayed in
Fig 3 (inferior renal artery to aortic bifurcation) and
Fig 4 (inferior renal to bilateral internal iliac arteries).
Table I. Mean diameter and length measurements by three-dimensional (3D) computed tomography angiography
(CTA) reconstruction software programs
Measurementa Location AquariusNetb Osirixc Previewd
Diameter, mm Aorta at the inferior renal artery 24.4 6 3.2 23.8 6 3.0 24.7 6 3.1
Aorta 15 mm distal to the inferior renal artery 26.0 6 4.0 25.3 6 3.7 26.0 6 3.6
Right common iliac arterye 15.7 6 3.8 15.7 6 3.5 16.3 6 3.4
Left common iliac arterye 16.6 6 3.3 16.0 6 3.2 16.6 6 3.1
Minimum right iliac diameterf 10.2 6 2.2 9.8 6 2.0 10.0 6 1.8
Minimum left iliac diameterf 10.3 6 2.1 9.9 6 2.4 10.3 6 1.7
Length, mm Inferior renal to aortic bifurcation 125 6 17 122 6 16 120 6 15
Inferior renal to right internal iliac artery 187 6 25 184 6 24 181 6 22
Inferior renal to left internal iliac artery 188 6 25 185 6 23 181 6 21
aData are displayed as mean 6 standard deviation for all measurements.
bTeraRecon Inc, San Mateo, Calif.
cPixmeo, Geneva, Switzerland.
dM2S Inc, Lebanon, NH.
eCommon iliac artery diameters assessed immediately proximal to the iliac bifurcation at the distal aspect of the anticipated iliac seal zone.
fMinimum iliac artery diameter deﬁned as the smallest measured diameter from the level of the aortic bifurcation to the ipsilateral external iliac artery at the
level of the inguinal ligament.
Fig 1. Pairwise comparisons are shown for centerline aortic diameter measurements by software program. Centerline
aortic diameter measurements (in millimeters) at the (A) level of the inferior renal artery and (B) 15 mm distal to the
inferior renal artery are included. The solid line represents a simple linear regression, and the dashed line represents a line
of unity that would indicate perfect agreement between measurements and is included as visual reference for com-
parison. A corresponding Bland-Altman plot is presented in Supplementary Fig 1 (online only). AquariusNet, Tera-
Recon Inc, San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
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Fig 2. Pairwise comparisons are shown for centerline (A) right and (B) left common iliac artery diameter measurements
(in millimeters) by software program. The solid line represents a simple linear regression, and the dashed line represents a
line of unity that would indicate perfect agreement between measurements and is included as visual reference for com-
parison. A corresponding Bland-Altman plot is presented in Supplementary Fig 2 (online only).AquariusNet,TeraRecon
Inc, San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview,M2S Inc, Lebanon, NH.
Fig 3. Pairwise comparisons of inferior renal artery to aortic bifurcation length measurements (in millimeters) are
shown by software program. The solid line represents a simple linear regression, and the dashed line represents a line of
unity that would indicate perfect agreement between measurements and is included as visual reference for comparison.
A corresponding Bland-Altman plot is presented in Supplementary Fig 3 (online only). AquariusNet, TeraRecon Inc,
San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
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high and comparable between programs (ICC $0.88 for
all pairwise comparisons) and indicated good correlation.
Bland-Altman plots (Supplementary Figs 1-4, onlineonly) also demonstrated similar agreement and numbers
of outliers for pairwise comparisons between programs.
Diameter measurements (Supplementary Figs 1 and 2,
online only) appeared less susceptible than length
Fig 4. Pairwise comparisons of the inferior renal artery to bilateral internal iliac artery lengthmeasurements are shown by
software program. Centerline length measurements (in millimeters) from the inferior renal artery to the (A) right and
(B) left internal iliac artery origins are included. The solid line represents a simple linear regression, and the dashed line
represents a line of unity that would indicate perfect agreement betweenmeasurements and is included as visual reference
for comparison. A corresponding Bland-Altman plot is presented in Supplementary Fig 4 (online only). AquariusNet,
TeraRecon Inc, San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview,M2S Inc, Lebanon, NH.
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to proportional bias (ie, larger differences in length mea-
surements between programs with increasing magnitude
of mean length), but this trend appeared consistent for
all program comparisons. At the individual patient level,
pairwise differences between programs for diameter mea-
surements were #4 mm for aortic diameters and #5 mm
for distal common iliac artery diameters; for length mea-
surements from the inferior renal artery, pairwise differ-
ences between programs were #45 mm for distances to
the aortic bifurcation and internal iliac arteries.
Weighted k statistics with 95% conﬁdence intervals for
agreement between selected endograft component diame-
ters based on diameter measurements from each program
are reported in Table II. In general, agreement was similar
between all pairwise comparisons, and no obvious trend
indicating inferiority of any program was identiﬁed. Fig 5
demonstrates endograft component selection for pairwise
software comparisons, with exact matches and matches
within one higher or lower graft size displayed as percent-
ages for each device evaluated. As shown in Fig 5, rates ofidentical proximal endograft diameter selection ranged
from 46% to 59%, whereas 89% to 100% of proximal
endograft diameters selected between programs were
within one size of each other. For iliac endograft selection,
rates of identical component diameter selection ranged
from 36% to 69%, with 58% to 99% of iliac endograft diam-
eters selected between programs within one size of each
other. Overall, pairwise comparisons indicated similar rates
of identical and adjacent size endograft component selec-
tion without an obvious trend toward superior agreement
for any two programs.
DISCUSSION
The rapid pace of device and image processing technol-
ogy development has generated a widening array of tools
available to clinicians for EVAR planning and repair. 3D
CTA has been widely adopted for anatomic assessment of
AAAandEVAR planning, and increasing use of this technol-
ogy has been accompanied by the emergence of a number of
commercially available image processing programs that
include this capability. These programs vary considerably in
Table II. Between-program agreement for endograft component diameters selected based on three-dimensional (3D)
computed tomography angiography (CTA) measurementsa
Graft Component diameter
Weighted k (95% CI)
AquariusNetb vs Osirixc Osirix vs Previewd Preview vs AquariusNet
Endurante Proximal 0.67 (0.59-0.76) 0.62 (0.52-0.71) 0.65 (0.55-0.75)
Right Iliac 0.59 (0.49-0.69) 0.61 (0.50-0.71) 0.62 (0.52-0.71)
Left Iliac 0.63 (0.53-0.74) 0.65 (0.54-0.77) 0.58 (0.47-0.69)
Zenithf Proximal 0.72 (0.65-0.79) 0.66 (0.57-0.75) 0.61 (0.52-0.70)
Right Iliac 0.67 (0.59-0.76) 0.65 (0.55-0.74) 0.68 (0.61-0.76)
Left Iliac 0.57 (0.48-0.67) 0.59 (0.50-0.68) 0.61 (0.52-0.70)
CI, Conﬁdence interval.
aData are displayed as weighted k statistic (95% CI) for each pairwise program comparison. Component selection was based on outer wall diameter mea-
surements and manufacturers’ instructions for use.
bTeraRecon Inc, San Mateo Calif.
cPixmeo, Geneva, Switzerland.
dM2S Inc, Lebanon, NH.
eMedtronic Inc, Minneapolis, Minn.
fCook, Bloomington, Ind.
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image processing features, and licensing restrictions, and cli-
nicians have limited access to direct comparisons to help
guide program selection or the interpretation of results ob-
tained from different software alternatives. Protocols for us-
ing 3D CTA for AAA assessment have been published but
without software-speciﬁc analyses or comparisons.10 Our
analysis sought to evaluate whether program-speciﬁc factors
differentially inﬂuence 3DCTAdiameter or lengthmeasure-
ments to a degree that would affect component selection
during EVAR planning. A signiﬁcant program-speciﬁc inﬂu-
ence on diameter or length measurements, if identiﬁed,
would potentially affect clinical outcomes and therefore
merit consideration during EVAR planning; conversely,
demonstration of acceptable measurement agreement be-
tween programs would be valuable to practitioners attempt-
ing to select software compatible with their resources and
needs.
In our analysis, we observed similar correlation be-
tween software programs for 3D CTA diameter and length
measurements. Groupwise comparisons revealed that mean
diameter measurements obtained with the three programs
evaluated were #1 mm of one another, and mean length
measurements were #1 cm. The scale of these differences
seems relatively small and would presumably have limited
signiﬁcance from a clinical perspective. Measurement dif-
ferences at the individual patient level also appeared to be
relatively minor in scale. Endograft component selection
agreement was also similar between programs, suggesting
that use of one program vs another would not be expected
to result in a systematic bias that would inﬂuence EVAR
planning. Although rates of identical endograft diameter
selection between programs were lower than anticipated,
the lack of an obvious trend when stratiﬁed by imaging
program suggests that this is not the result of program-
speciﬁc factors. Instructions for use for the devices evalu-
ated in our analysis are based on incremental cut-points
that are much larger in scale than the range of observedbetween-program measurement differences. We therefore
believe that some of the disagreement between programs
for diameter-based endograft component selection likely
reﬂected small measurement differences that landed adja-
cent to these cut points (reﬂected by the high rate of
component selection within one adjacent size in most cases
where identical sizes were not chosen between programs)
rather than a large-scale measurement bias; this caveat
should be considered when interpreting between-
program agreement.
We also observed good correlation between programs
for centerline length measurements. We intentionally
excluded length considerations from our analysis of endo-
graft component selection, however, for several reasons:
First, CTA imaging is frequently the only diameter
assessment performed before endograft implantation,
whereas intraoperative ﬂuoroscopy is frequently used for
deﬁnitive length measurement (and related device length
selection) at the time of repair.
Second, device length selection is frequently affected
by the laterality of bifurcated device vs docking limb im-
plantation, which is an arbitrary choice in many instances.
Inclusion of length assessments into our endograft compo-
nent selection algorithm therefore would have generated
multiple diameter/length combinations for each plan,
and we believed the related increase in complexity of anal-
ysis and interpretation would be a disadvantage.
Given the lack of an obvious advantage or disadvantage
related to use of a particular software program from the
perspective of anatomic measurement or endograft diam-
eter selection for EVAR, other features of the programs
evaluated may be worth consideration for individuals
attempting to choose between them. Among the three pro-
grams evaluated, Preview is unique in that it does not
require (or, alternatively, allow) the user to create or
modify the centerline used for reconstruction. This feature
may be advantageous for clinicians who are inexperienced
with centerline creation or do not want to spend time on
Fig 5. Percentage agreement between programs for endograft component selection for (A) device “A,” with sizing
based on instructions for use for the Endurant graft (Medtronic Inc, Minneapolis, Minn) and for (B) device “B,” with
sizing based on instructions for use for the Zenith graft (Cook Medical, Inc, Bloomington Ind). Identical indicates
selection of the same diameter graft by both programs, and within one size indicates programs selected component
diameters that were identical or within next smaller or larger size. AquariusNet, TeraRecon Inc, San Mateo, Calif;
Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
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time delay due to the requirement for images to be
uploaded to the company for 3D reconstruction.
Although AquariusNet and Osirix place relatively
greater technical demands on the user to create the center-
line reconstruction, the devoted time required for center-
line creation with these programs comes with the reward
of quicker availability of reconstructed images. Aquarius-
Net and Preview both have available cloud technology
for image sharing in addition to live customer support.Osirix is unique among the programs evaluated in this
study because it uses open-source software and requires a
computer compatible with Mac OS (Apple Corp, Cuper-
tino, Calif).
Finally, the three programs differ in cost structure. Pre-
view software can be downloaded for free, with unit costs
based on a per-study basis, AquariusNet is licensed based
on a choice of parameters, and Osirix software must be pur-
chased. We did not include costs within our analysis due to
the negotiated pricing structure for one of the programs
JOURNAL OF VASCULAR SURGERY
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United States, but cost differences between these alterna-
tives may be considerable. It is also worth noting that these
programs differ signiﬁcantly in additional image processing
functions beyond those used for AAA evaluation and
EVAR planning.
Several limitations of this analysis warrant speciﬁc dis-
cussion. First, the CTAs analyzed were identiﬁed from a
convenience-based sample that does not completely repre-
sent the EVARs performed at our institution. Exclusion of
cases performed based on axial imaging without plans
based on 3D CTA may therefore have biased our results
in ways that cannot be anticipated.
Second, because our analysis was limited to patients
undergoing EVAR for infrarenal AAA, and graft selection
was analyzed within instructions for use, our ﬁndings
may not be generalizable to endovascular interventions
performed for thoracic aortic disease, pathologies other
than AAAs, or repairs using branched or fenestrated device
technologies. Because our analysis included only outer wall
diameter measurements and graft component selection, an-
alyses were limited to only two devices, generalization of
our observations to inner wall diameter measurements or
device selection based on those diameters may also be
inappropriate.
Third, it is worth noting that white race and male
gender predominated among patients in this study.
Although we are unaware of any previously documented
race-speciﬁc or gender-speciﬁc inﬂuences on CTA-based
length or diameter measurement, the relatively minor mea-
surement differences observed between software programs
might possibly have a greater affect on case planning for
populations with smaller aortic diameters or shorter lengths
overall (where the same absolute difference might repre-
sent a greater percentage difference).
Finally, the programs used in our analysis are not
completely representative of available software. Use of
other 3D CTA reconstruction programs for EVAR plan-
ning has been described and analyzed by others,11 and it
is possible that different observations might have been ob-
tained if a larger number of programs were included for
comparison.
CONCLUSIONS
Despite these limitations, this analysis provides the ﬁrst
direct comparison (to our knowledge) evaluating associa-
tions between 3D CTA reconstruction software, anatomic
measurements, and endograft component selection for
EVAR. Our ﬁndings demonstrate that similar results can
be obtained from different image processing programs,
suggesting that the selection of a particular software pro-
gram for EVAR planning should be individualized based
on cost, availability, compatibility, and user experienceand preference rather than on concerns related to accuracy
or validity between programs.
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Supplementary Fig 1 (online only). Bland-Altman plot shows proximal aortic diameter measurements by software
program. Centerline aortic diameter measurements at the (A) level of the inferior renal artery and (B) 15 mm distal to
the inferior renal artery are included. The x-axis represents the mean diameter of measurements between programs, the
y-axis represents the difference in measurements between programs, the solid line indicates zero difference (or perfect
agreement), and the dashed lines indicate the mean difference6 two standard deviations. AquariusNet, TeraRecon Inc,
San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
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Supplementary Fig 3 (online only). Bland-Altman plot shows inferior renal artery to aortic bifurcation length
measurements by software program. The x-axis represents the mean diameter of measurements between programs, the
y-axis represents the measurement difference between programs, the solid line indicates zero difference (or perfect
agreement), and the dashed lines indicate the mean difference6 two standard deviations. AquariusNet, TeraRecon Inc,
San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
Supplementary Fig 2 (online only). Bland-Altman plot shows common iliac artery diameter measurements
by software program. Included are centerline (A) right and (B) left common iliac artery diameter measurements.
The x-axis represents the mean diameter of measurements between programs, the y-axis represents the difference in
measurements between programs, the solid line indicates zero difference (or perfect agreement), and the dashed lines
indicate the mean difference 6 two standard deviations. AquariusNet, TeraRecon Inc, San Mateo, Calif; Osirix,
Pixmeo, Geneva, Switzerland; Preview, M2S Inc, Lebanon, NH.
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Supplementary Fig 4 (online only). The Bland-Altman plot shows inferior renal artery to bilateral internal
iliac artery length measurements by software program. Centerline length measurements from the inferior renal artery
to the (A) right and (B) left internal iliac artery origins are included. The x-axis represents the mean diameter of
measurements between programs, the y-axis represents the measurement difference between programs, the solid line
indicates zero difference (or perfect agreement), and the dashed lines indicate the mean difference 6 two standard
deviations. AquariusNet, TeraRecon Inc, San Mateo, Calif; Osirix, Pixmeo, Geneva, Switzerland; Preview, M2S
Inc, Lebanon, NH.
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